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APPENDIX (continued),

_

FORM NRC-313 | U.S. NUCLEAR REIULATORY COMMISSl!N 1. APPLICATION FOR:O (1 19) (Check and/sr com2 tete as approprists)
' 10 C F R 30

W,' APPLICATION FOR BYPRODUCT MATERIAL LICENSE
.

N,. INDUSTRIAL a. NEW LICENSE.

See attached instructions for details. 6. AMENDMENT TO:
LICENSE NUM8ER

Comptered applications are fiied in duplicate with the Division of Fuel Cycle and Material Safety.
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commersion'

c. RENEWAL OF-Washington. DC 20SSS or applications may be filed in person at the Commission's office at
g,ggu,,u,,u,,,

171? H Street, NW, Washington, D. C. or 1915 Eastern Avenue, Silver Spr ng. Maryland.
X 12-13837-01

2. APPLICANT'S NAME //nstitution, firm, person, etc./ 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
Standard Oil Company (Indiana) APPLICATION

AmoCo Research Center Frank J. Piehl or Cindy W. Bloom
TELEPHONE NUMBE R: ARE A CODE - NUMBER EXTENSION TELEPHONE NUM8E R: AREA CODE - NUMBER EXTENSION
(312) 420-5111 (312) 420-5069 or (312) 420-5222

4. APPLICANT *S MAILING ADDRESS (includelia Covel 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
##"'#"#' # # #'#Attn: Radiation Safety Office F-5

P. O. Box 400 See Attachment 5
Naperville, IL 60566

(lF MORE SPACE IS NEEDED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

(See items 16 and 17 for required trasmng and esperience of each indmdual named beoow)

FULL NAME TITLE

*- See Attachment 6

0 :
1. RADIATION PROTECTION OFFICER IA ttach a resume of person's training and esperience as outlined in items

16 and 17 and describe his responsibilities under item 15.

Cindy W. Bloom I

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF
1 AND AND/OR AND MILLICURIES AND/OR SEALED
N MASS NUMBE R PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTI-
E (if Seated Sourcel VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANYONE TIME
NO. A B C D

(1)
See A r t n r he rm t 8

(2)

(3)

I*'

I RECElgED BY [FMB ' tidrENp#@'mh'h'
. _ Al /

'"'" fy
E

,

nat _ _ f3(13 l * Wi'i

m.(NW5 6. ' E!NdP
*'

a .* r r

,,,

By. .W - Date ChC(, .fiBC'd 4# **

,3

Orig.60- RtCe m W C I
'

(4) actinn Co m pl . * * " * -

'

FORM NRC-313I(1 79) .i

10.5-11

8503070500 850201
PDR $Mro1 NO. 7G966REG 3L%1**~1 * |-] M h l . 4 pj l 9 )n'-. Enc
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APPENDIX leontinued)

o
9. STORA4E 4F SEALED SOURCES.

{ CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
*

~D N SOURCE WILL SE STORED OR USED. -

Eo. A. 5. C. )
"'

See Attachment 9

(2)

(3)

(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBE R RADIATION SENSITIVITY

{ OF NAME NUMSER AVAILABLE DETECTED RANGE
N INSTRUMENT (n/phe, beta, (millitoentgens/ hour

|g, gemma. neutron) er sounts/mmute)
A B C D E F

0) See Attachment 10

(2)

(3)

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Da. CAtleRATED BY SERVICE COMPANY Ob. CAllBRATED BY APPLICANT

NAME, ADDRESS, *ND FREQUENCY A ttach a separate sheet describong method, frequency and standards
used for cohbretong onstruments.

See Attachment 11
12. PERSONNEL MONITORING DEVICES

''
tcheck one/or coma to as appropr> ate.) (servEc"e co? pan 1 """ *'"

v
A B

ID U) FILM BADGE R. S. Landauer, Jr., Siemens tNuCNTHty
Gammasonics, Radiation Detection

00 (2) THE RMOLUMINESCENCE Co., or any dosimetry service O QUARTERLY
DOSIMETER (TLD1 certified by an NRC approved or

O(3) OTHER (SpecifyJ: SPecified laboratory. O OTHE R (Specofy):

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).

E a. LABORATORY FACILITIES. PLANT FACILITIES. FUME HOODS (include filtrotron,if anyl.ETC. See Attachment 13
O b. STOR AGE FACILITIES. CONTAINE RS, SPECIAL SHIELDING (fued and/or temporaryl, ETC.
O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.
O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL
a.NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

See~ Attachment 14
b. lF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL

BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. lF
THE APPLICATION IS FOR SE ALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STAM ,

.

$

FORM NRC 313 e (179)
10.5-12 Control NO. 7 6 9 6 tit

_ _
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APPENDIX (con'tinued)
! o

INFORMATION REQUIRED FOR ITEMS 15,18 AND 17*

'

Describe in detail the information required for items 15,16 and 17. Begin each item on a
k. separate page and key to the application as follows:

: q ''

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if neededl, day tow general safety instruction to be followed,
etc. If the application is for sealed source's also submit leek testing procedures, or if leek testing will be
performed using a leek test kit, specify manufacturer and model number of the leak test kit.

!

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in1

'

Items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc.

a. Principles and practims of radiation protection,

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioactivity,

d. Biological effects of radiation. -

j 17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. include list of radioisotopes and

O maximum activity of each used.

18. CERTIFICATE
IThis item must be comported by anatosent)

The approennt end any official earecutine this certifisere on behalf of the applicent named in item 2,
eartify aket this application is prepared in conformity sulah Titor to, Code of Fenneral neeutetions,
hurt 30, and that eII information coereined herekt, inefudine any sansp6ements attached hereto, is true
end correct to ahe best of our knowen&e and belief.

WARNING.-18 USE.,Section 1001; Act of June 25,1944; $2 Stat. 749; makes it a eriminal offense to make a willf ully felso etatement or
representation to any department or esency of the United States es to any matter within ite jurisdiction.

,

s

s. Lit;ENSE FEE REQUIRED b. CERTIFYING OF ICIAL (S rurel
tsee section 110.21, to cFM trol n} Q

'

$260 c. NAME IType or prinQ
Frank J. PiehlO III LICENSE FEE CATEGORY: '11' 3k Manacer. Analytical Research & Servicen

(2) LICENSE FEE ENCLOSED: S 260 // h
FORM NRC 313 I (17g) / I

10.5 13
Control No. 7696 &

9
w_
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Attachment 5

Use Locations of Licensed Material

Laboratories, facilities and job sites of Standard Oil Company (Indiana)

where the USNRC maintains jurisdiction for regulating the use of licensed

material.

Control No. 7696&
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? Attachment 6

Individual Who Will Supervise Use

Radioactive materials are to be used by or under the direct supervision of

individuals designated by the Radiation Safety Committee, Frank J. Piehl,

Chairman.
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Attachment 8

Licensed Material-

1

A B C D

i : Element and Chemical and/or Manufacturer and Maximum
Mass Number Physical Form Model Number Activity

Any byproduct Any Not applicable 200mC1 each
material with
Atomic Numbers 1-83

.

Any byproduct
material with Irradiated
Atomic Numbers 1-83 Engine Parts Not applicable Sci total

Hydrogen-3 Any Not applicable 15Ci

Carbon-14 Any Not applicable 500 mci

. Argon-41 Any Not applicable Sci

Lanthanum-140 Any Not applicable 1C1

Hafnium-181 Any Not applicable 1Ci
;

Cobalt-60. Sealed sources Not applicable 20C1
,

Strontium-90/
ytrium-90 Sealed sources Not applicable 2Ci

Cadmium-109. Sealed sources Not applicable 3mC1 each

Cesium-137 Sealed sources Not applicable 20Ci

Plutonium-238 Sealed sources Not applicable 30 mci

- Americium-241 Sealed sources Not applicable ICi

E. Use of licensed material

Research and Development as defined in 30.4(q) of 10CFR Part 30.

i

.

- w- ry w 1 -- -. r+ - * - + c+w,ww am*,+-- e -*e+& e-, +---r+-a-+-- +e+ --, - ---,ee-we rw- -~t - 9F--* "--- M*-e'-''s-+--~P*-M"- * '-F'*'-*^~-+
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Attachment 9
c .-

Radioactive material shall be stored in areas and when appro-

priate in shielded containers so thet radiation levels in

Unrestricted areas do not exceed the limits specified in

10CFR20.105.

At temporary job sites, sources will be locked in rooms, cabi-

nets, closets or transport vehicles where the responsible user

is reasonably certain adequate security will be maintained.

Storage areas will not include residential quarters and will

be posted with warning signs as required by 10CFR Part 20.*

When appropriate radiation measurements will be made to ensure

exposure rates in accessible unrestricted areas do not exceed

2 mR in any one hour or 100 mR in any 7 consecutive days.*

* Warning signs and radiation measurements ar'e not required if

the transport vehicle is used for storage and the material is

packaged in accordance with DOT regulations.

4

i
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10. Radiation Detection Instruments

Type of Manufacturer's No. Radiation Sensitivity

Instrument Name Model # Available Detected Range

G.M. Victoreen 490 2 alpha 0-200mR/hr
beta, 0-800,000 CPM
gamma

e

G.M. Victoreen 495 1 8y 0-500,000 CPM

G.M. Nuclear Chicago 2650m 1 a, 8, y 0-100 mR/hr
0-150,000 CPM

,

. Ion Chamber Victoreen 470A 1 y 0-1R/hr

G.M. Baird Atomic 123B 1 a, 8, y 0-99,999
'

counts

Liquid
Scintillationr

Counter Beckman LS-8100 1 8, y 0-999,999

counts

,

3- - -- . . - - . . , . . _ , , , _ , . _ _ - - _ ___r, . . _ , ,_,,._,---,-,.7 -, , ..----
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Attachment 11

Calibration of Instruments

Instruments will be calibrated annually by the Radiation Safety Office, or

by Radiation Safety Services, Inc. using the following procedures.

.

Control No. 7g9gg
..
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Attachment 11,

INSTRUMI:NTATION CALIBRATION PROCEDURES

A. Traceability of Standards

1. Traceable with 5% accuracy to NBS, DOE or EPA stand-

ards.

2. Standards available from national standardizing labor-

atories of other nations which have been shown by NBS

to be in satisfactory agreement with those of the NBS

may be utilized. See attached page taken from the

1983 NBS catalogue for further information regarding

these types of standards.

3. If a source not traceable as defined in paragraph 1.

is used for exposure rate calibrations, its output

shall be calibrated using an NBS calibrated MDH

1015C/10x5-180 or ,Victoreen 570 condenser R meter.

B. Detection (Count Rate) Instruments

1. Pulses from a pulse generator are introduced into the

rate meter at the radiation detector connection.

Pulses will be similar to those produced by ionizing

events.

Control No. 76968
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2. The instrument is adjusted so it is accurate to within-

i 20% when measured at two points separated by 35-dus

on each scale. Digital instruments and logarithmi-

cally scaled instruments will be calibrated near the

midpoint of each decade.
,

3. The detector is attached to the rate meter and exposed
to an appropriate radiation source to determine ef-

ficiency and verify proper detector function..

4. A record of the calibration will be maintained which

contains all the information on the attached form.

C. Exposure and Dose Measurement Instruments

Instruments designed to measure exposure or dose rates

will be calibrated in accordance with the.following
.

procedure.

1. The instrument is adjusted so it is accurate to within

i 10% when measured at two points separated by 35-50%

on each scale. Digital instruments and those with

logarithmic scales will be calibrated ne_r the
,

midpoint of each decade.



..

2. If the accuracy achieved is not within i 10%, but is
within i 20%, correction fcctors, charts or graphs
will be supplied to the instrument. Instrument scales

with greater than 20% error will not be used for

measurement purposes.

3. A record of the calibration will be maintained which
contains all the information on the attached form.

D. Pocket Dosimeter Calibration

1. The center of the dosimeter is accurately placed at

the selected distance from the gamma reference stand-

ard. The dosimeters are zeroed before exposure and

are read promptly after exposure.

2. Accuracy of each dosimeter is checked at a point in

the upper 25% of the dosimeter's range.

3. Charge leakage tests are conducted by placing charged

dosimeters in a radiation-free area for at least 24
hours. Initial and final readings are compared.

4. Dosimeters are calibrated so the accuracy varies by no

more than 20% and the leakage rate does not exceed 5%

of full scale per 24 hours.

Control No. 7 G9 6 6



GFNERAL INFORMATION*

'

Radioactivity Standard Reference Materials (SRM's) are issued by the National
. Bureau of Standards as part of the Standard Ref erence Materials Program. A
| complete list of SRM's is given in NBS Special Publication 260, a catalog

pubilshed by the Office of Standard Reference Materials (phone 301-921-2045).

Radioactivity SRM's listed in this ' catalog are prepared in the Radioactivity
Group In the NBS Center for Radiation Research. Many of these SRM's are of
short half life and are only available at certain announced times. Others of
intermediate half life are reissued periodically and mey be out-of-ctcck, if

users cannot obtain an N8S Standard Reference Material of a particular radionu-
clide, the following options should be considered:

Other Government Laboratories
Several useful reference materials are available from other U.S. Government
laboratories. Powdered ores, counting samples, and metal samples are avall-
able from the New Brunswick Laboratory, U.S. Department of Energy, 9800 South
Cass Avenue, Argonne, Illinois 60439. NBL now also distributes for NBS the
Special Nuclear Material SRM's. For f urther information contact 312-972-
2453 or 2485.

Standards of many radionuclides are available f rom the U.S. Environmental
Protection Agency laboratory in Las Vegas. For f urther information contact
Arthur Jarvis at 702-798-2103. The full address is given in Appendix 1 along
with a list of several callbrated materials that the Radioactivity Group has
prepared for the EPA under an Interagency agreement.

Commercial Standards Laboratories
Several firms in the United States prepare and distribute standards of
radioactivity. The user should ask prospective suppliers if they participate
in Measurements Assurance Programs with NBS to ensure that the suppllors'
calibrations are traceable to NBS.

in addition to the'U.S. firms, National Standardizing Laboratories of other,

nations of f er some standards based on calibrations which have been shown to,

; be in satisf actory agreement with'those of the National Bureau of Standards
through international Intercomparisons.,

Calibration Test Servlees
The Radioactivity Group at NBS of fers calibration and measurement services
for over 50 radionuclides. There are, however, stringent limitations on the,

physical and chemical form, and activity levels, of sources which may be
submitted. A catalog describing these services is available from the Radio-
activity Group, if there is a critical need for a special calibration, it
may be possible to arrange it on an "at cost" basis.

PURCHASlNG lNFORMAT|ON
,

Lleense certification

Federal regulations require all suppliers of radioactive material to verify.
prior to shipment, that the purchaser is authorized to receive the type, form
and quantity of material to be transf erred. For several standards, Indicated by
an asterisk in the catalog, NBS does require that a license certification accom-
pany the purchase order. For remaining SRM's, purchasers should check state and

1 Control No. 7 v9 6 6
s
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RADIATION SURVEY INSTRUMENT CALIBRAilON RECORD.

Manufacturer: For:

Model:

Serial No.

Calibration No.:
.

Batteries
Replaced: Zero:

Calibration Data

Scale Field ( ) Reading ( ) Field ( ) Reading ( )

_ _ _ _

Calibration source:

C:mments, Parts List, Etc.

Calibrated By: On:

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-7744
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Attachment 12,

Personnel Monitoring Program

Dosimetry

Film or TLD whole body and/or TLD extremity dosimeters are
provided to the following people:

A. Persons who have a reasonable probability of receiving
more than.25% of the exposure limit set forth in

10CFR20.101(a) .

B. Persons who work with significant quantities of hard beta,

X-ray or gamma emitters.

C. Persons who request dosimeters because of personal
Concern.
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Attachment 13

Typical Facilities

i
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SURVEY REPORT,

BOO ROOM: 97 DATE: BY:BUILDING:
,/ *

,

Routine O SpotCheck O Special O Equ:pment O
,

Survey Instrument Source of lonizing Radiation

TYPE FORM ACTIVITY

-

_a..._ . . _ . ._q
|l

'

|

Im_ . _ ,._

Q, Ventilation:''

Comments:

4.

SURVEY FINDINGS

AREA c ,m m

| Y|0 o r
.2. SfiYose dooy

s/

Background

RECOMMENDATIONS:

_

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-7744

.

.
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SURVEY REPORT*

BOO 307g DATE: BY:j, BUILDING: ROOM:

Routine O SpotCheck O Speciai O Equipment O

Survey Instrument Source of lonizing Radiation

Q 7 V'
s.

TYPE FORM ACTIVITY

U-.F d,

s-I 4q- .

.T.. L -

' 'l
1

Y mmm -

( 10 2

C") Ventilation:

Comments:--

lo i

K Oe

SURVEY FINDINGS

AREA cpm
I Ligurd Sr*raNHohen cou.fer

'

,

1 rmir.Farlskeker
over)s . ..

3
hacY

T Workben ch w 5on K
in We ele leur c h . .

7 lJo rkben t 4 *v *'''k''i R'h *!* ''e auto h up.i

% Ae brkres for
9 Fre.e te r

10 Flo or
Il Redheahke Wesft ciruns s

Background

RECOMMENDATIONS:

|
t

| Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-77(4ntrcl No. 7696&'



SURVEY REPORT.

6OO noou: 3542BUILDING: DATE: BY:
.

Routine O SpotCheck O Special O Equipment O

Survey Instrument Source of lonizing Radiation

T N-

5'',

/2. TYPE FORM ACTIVITY-

12 r . .ks,',,

D } R=e -

/f I

f [ 7"
-

C [] 6 T~1-

ua 3_ _

* I ;o.<k

-{ f.#Wntilation:_-,
_

2 2. f^ ,A| Comments:so 88

SURVEY FINDINGS

AREA c ofn
i F f o o r" *

_1__D es N5
3 En c u bs te r
4 At/rle e rgfer
T We -)le b en ch
je Sink V 8tnck
7 Hood

_8 Workbench
9 sh<lves

.La_ C e n trilu s es
// shsivss '

_|_L,_k|e rk he a e |
/g Workbenk w spechopho%stur > s4sives
14 Haeal w SI,elrers, H,o b.tQ, seelfier

Background

RECOMMENDATIONS:

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866 7744
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SURVEY REPORT

BUILDING: 6OO 3M3noou oire: sy-

Routine O Spotcheck O Special O Equipment O

Survey Instrument __ Source of ionizing Radiation

6 '9p TYPE FORM ACTIVITY.

L
,

9 3
Y

- _.

1- -

10n
D - A Ventilation:

L C
i J_' Comments:_

- _

-,

i /
s4

SURVEY FINDINGS

AREA cpm
i D '' M '

2. We rk bene |< v Sa'** k
.

3 tle e ct u oven
y Work be nck
7 Fre.e. t.e r-
G Ae frie e re far
1 Ot sk '
8 Workbentb u Sisk
1 Mood v vncubatsr
10 Flo or-

Background

RECOMMENDATIONS:

Radiation Safety Services, Inc. Control No. 7696&
827 Simpson, Evanston, IL 60201 (312) 866-7744

_ _ _ _ _
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SURVEY REPORT

BOO ROOM- ~3fkBUILDING: DATE: BY:.

Routine O spot Check O speciai O Equipment O

Survey Instrument Source of lonizing Radiation

" '
TYPE FORM ACTIVITY

7 3

Y
/0 /0- -

m_

O -
" ^ Ventilation:.

T 4-
~

-

Comments:
_

- -

82

SURVEY FINDINGS

AREA c pfn
i Desk a

2. Workbeneb W Sink
*

3 11o o n'
+ Work bene b
r Refrisor.ter F shaives
f* A t frie ere fa r
7 o e. s <
T tderk beneb n/ Mk
7 Ho o c(
lo Floor

|

Background

RECOMMENDATIONS:

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866 7744



SURVEY REPORT.

BOO ROOM: NBUILDING: DATE: BY:
.

Routine O SpotCheck O Special O Equipment O

Survey Instrument Source of lonizing Radiation

y m, y --

' '

7 TYPE FORM ACTIVITY
__-_

L_J
'" 3C3 ,

9- _

11
~ ~

//
a n
/ Ventilation:"

--

7 Y Comments:

_

1

2 _

SURVEY FINDINGS

AREA Cpm
i D e sM '

.2 WorkktMeh v_S$ k .

3 Hood w Cretrir")< i sh * k<"
4 Atfris e re Yor-
s sfr; jar rar > ssu e ke e
G Workbeneh
7 C e n tri f u f t-
8 0 e. s k

/0 Hooe|k b en c h &
9 Wor Sin k

W Oven, M> 0 bed, Cendras.tiin %o
|| P /c a r-

' '

|
|
|

|

Background

RECOMMENDATIONS:

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-7744
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SURVEY REPORT-

60b 3-(WBUILDING: ROOM: DATE: BY:
,

Routine O SpotCheck O Speciai O Equipment O

Survey Instrument Source of lonizing Radiation

~ ~
TYPE FORM ACTIVITY

3-

Y

6

A~

Ventilation:

Comments:_.

b~

,

b |

SURVEY FINDINGS

AREA C p /TJ
'

l Desk

.2. Wark ben cb

3 Hood
9 Work bench w $ ink

S~ Rdrir ere%-
(o Flo o y

Background

RECOMMENDATIONS:

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866 7744



SURVEY REPORT
.

bob 3 OROOM: DATE: BY:BUILDING:

Routine O SpotCheck O Speciai O Equipment O

Survey Instrument Source of lonizing Radiation

" ' 3 TYPE FORM ACTIVITY

- -

7
__

Y

GJ l -

l___ .! .2.
Ventilation:-

Comments:
_ _

- e-

/

$[ _s

SURVEY FINDINGS

AREA Cpm
I p e. s k I

.2, k}erk bench
3 Hoo<( w tho b* th
4 laterk hench
s- tto ed
G Cen fribsts e
~1 En c u be for s
6 Desk .

9 klerk bench w sin t<
10 A e frio era for-
11 Flob r

Background

RECOMMENDATIONS:

Radiatior. Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-7744



* SURVEY REPORT

BUILDING: 7OO goou: #(9 4 - B e,y DATE:_ BY:.

Routine O SpotCheck O Special O Equipment O

Survey Instrument Source of lonizing Radiation

$ |
-m -" TYPE FORM ACTIVITY

th P

A Y- -

? T
pg - -

/
El

q I/--,

I .,

Ventilatlon:
-

A Comments:
'~~

J te

l
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SURVEY FINDINGS

AREA cf>m
I

i FI.or
2, c e tt i it
3 C // # 80
y Ce ll at- 12.
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7 ce// # 69
7 c // * 68
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| /0 C sll
t

I

|| h s f N m en f, M neifer dey Roone s

i

Background

RECOMMENDATIONS:
!

|

|
|

|

| Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866-7744
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SURVEY REPORT |
.

ROOM: L * W - 0 99__ DATE:BUILDING: 7OO BY:
i

'

Routine O SpotCheck O Special O Equipment O

Survey Instrument Source of lonizing Radiation

<.

TYPE FORM ACTIVITYy j

w
1 A l

r 1< ,

l & I

s 1

t u n

vi i

** 1 Ventilation:
[ # 1

Comments:

I

1

SURVEY FINDINGS

AREA e,p m
g f- t* * r
L Ce11 * /$~ 9 "Tb W Ae0Aesh0e be e g
3 T ,5 tr ,.r 9- tweathMy drea #

V Ce II * YT F #G
$~ Csti # 3 4 > * 3r
6 c. . // .* 3 6 9 * s7
7 c.// * 40 9 v/
3 C .// p 3/

y Cs// 8 A.
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Attachment 14

Radioactive Waste Disposal

.

Radioactive waste will be disposed of in the following ways:

1. Transfer to persons licensed to receive such material.

2. Release to air in conformance with 10CFR10.106.

3. Release to a sanitary sewer in conformance with 10CFR20.303.

4. Release to ordinary waste after decay in storage, and following a
survey performed with a low-level laboratory survey instrument
resulting in readings indistinguishable from background radiation
and removal of radiation warning labels.

15 . By incorporation in exempt concentrations into products or4

materials pursuant to 10 CFR 32.11. Reports will be filed pursuant
to 10 CFR 32.12. (See following)
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INCORPORATION IN EXEMPT CONCENTRATIONS
;

Introduction of byproduct material in exempt concentrations into products or
materials, and transfer of ownership or possession pursuant to 10 CFR 32.11.

- Description of material introduced

a. Liquids - H-3 or C-14
Tagged organic molecules of the similar chemical structure as
the material tested,

b. Solids -
Rare earths, e.g., La-140 chemically similar to material tested.

- Intended use of byproduct material

a. & b.
To study flow characteristics.

- The product or material into which it is, introduced

a. Refinery intermediates and final products,

b. Decanted oil and catalytic cracking catalyst.

- Method of introduction

Example - C-14 labeled benzene is injected into a feed line of aa.
desulferization unit.

b. Example - lanthanum chloride impregnated on small amounts of
catalyst is injected into the fluid catalytic cracking unit.
(FCU)

- Initial concentration of byproduct material

For H-3 and C-4 compounds calculations will be performed priora.
to introduction, to assure that sufficient dilution occurs to
meet NRC release limits, specified in 10 CFR 30.70. For
example, samples of C-14 labeled benzene, cyclohexane, decane or
cetane are injected into a feed line of a desulfurization unit,
over a period of 12 hours, resulting in a total activity of
20 mci in 10,000 barrels of fuel oil. This results in an

initial concentration of:

uCi
8 6 uCi20 mci x 10 mci 9.6 x 10

10,000barrelx55fal el * 3*79 g 1.* 1

b. Estimated initial concentrations of La-140 used in our Salt Lake
5refinery in 1974 were 3 x 10 uCi/mi in the decanted oil (this

assumes 10 percent of all La-140 injected into the FCU dissolves
-4in the decanted oil) and 4 x 10 uCi/ml in the catalytic

cracking catalyst.
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- Control methods

a. & b. To assure that no more than the specified amount of material is
introduced into the product, the activity of the sample to be
injected will be measured prior to injection using appropriate
instrumentation.

- Estimated time interval between introduction and transfer

a. Not applicable for H-3 and C-14.

b. In the example above the time interval before transfer of the
decanted oil was several hours, transfer the catalytic cracking

catalyst occurred 48 hours after introduction.

- Estimated concentration of the radioisotope in the product at the time
of transfer

At the time of transfer concentrations of byproduct material will
not exceed the concentrations specified in 10 CFR 30.70.

In the C-14 example above the estimated concentration in the finala.
5 ~8product is 1.06 x 10 uCi/ml, which is less than 8 x 10 uCi/ml

specified for C-14 in 10 CFR 30.70.

b. For the La-140 example the estimated final concentration in the
6 uCi/ml, due to dillution of the oil, anddecanted oil is 3 x 10

2 x 104 uCi/ml in the catalytic cracking catalyst, due to decay of
4the La-140. The limit specified in 10 CFR 30.70 is 2 x 10 uCi/ml.

- It is not likely that these refinery intermediates and products will
be incorporated in any food, beverage, cosmetic, drug or other
commodity or product designed for ingestion or inhalation by, or
application to, a human being. Calculations will be made to determine
lowest concentrations feasible for use, in accordance with the ALARA
philosophy.

- Records will be filed pursuant to 10 CFR 32.12.
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Radiation Safety Committee

The Radiation Safety Committee will advise management on specific needs and
policies in all areas of radiation protection and usage, and will have the
responsibility and the authority to approve, disapprove, modify, suspend
or terminate authorization for the use of radiation sources. The Committee
will grant authorization to individuals who satisfy the requirements in
10CFR33.15(b)(1) and (2).

The Radiation Safety Committee will include the Radiation Safety Officer (RS0),
the Radiation Safety Committee Chairman, the Safety Officer, the Industrial
Hygienist and other scientists and/or engineers from Amoco Research Center.

The Radiation Safety Committee will review, evaluate and either approve or
disapprove individual applications to use radioactive material. The review
and evaluation will be based upon a written description of facilities and

-equipment procedures, a written protocol and a training and experience
statement for the applicant. The Committee will consider the recommendation
made by the Radiation Safety Officer (RSO) based upon an interview with a
new applicant and a review of facilities. Where an applicant is already an
authorized user, the RSO may give temporary approval for a new use of
radioactive material if the new use does not represent a significant change
in the level of hazard in a laboratory. This temporary approval will be
subject to final review and approval or disapproval by the Radiation Safety
Committee. Where an applicant requests an increase in his individual
possession limit, the RSO may give final approval if in his judgement there
is no significant increase in hazard in a laboratory. The forms used for
application are attached.

The Committee will meet at least once per calendar quarter to discuss
radiation safety problems relating to the use of by-product material and
other sources of radiation. A quorum should consist of the Chairman of the
Committee, the RSO and at least two other members. To expedite handling,
requests for authorization may be circulated by mail to the Committee
members.-

Approval, whether by mail circulation or a Committee meeting, will require
action by 2/3 of the total committee. This 2/3 must include the RSO and the
Chairman of the Radiation Safety Committee.

! Copies of the Committee minutes and records of Committee action are maintained
on a continuing basis by the Radiation Safety Officer.

The current composition of the Radiation Safety Committee follows.

!

4
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CO'MITTP:' ACTION PR002UP2 ON VIOU.TIONS 0:'
EUIES OF HO? L*3 C0; DUCT

,

1. The objective of the Radiation Safety Process is to encure that
radict.ctive materials are used in a n:anner cccurire the least practi-
cablo exposurc of individuals to radiation. To achieve this, rcdio-
activo mterials must be uced in accordance with establiched ctrv '~da.
These standard rulco, bcsod on LT.C regulations, placo simple rectrr.into
upcn the use of radioactive m terials so as to minimico both expocure
from radiation and the possibility of accidental 12Ecction of radio-
activo mterials.

a. The Rules of Hot Lab Ccnduct, which cre incorporated into our
l'F.C brc:.d licence, are to be posted in every radio:raclide uci:q
labor:tcry Each cuthoriced user ca part of hic author-..

instion is cr;ccted to follow the rulcc. Acherence to the rales
ic routinoly checked in surveyc perforned by the Radiation Safety
Office.

b. If cerious violations of the rules a: o noted durirc a curvey,
a cery of the violation report ic milcd to the cuthoriced ucer,
another copy is posted by the Radiation S.foty Offico alorc with
the curvey in the laborateg, and a copy is cent to the Radistion
Safety Coccittcc for ito concideration.

c. then repc.ted violaticns occur, the R:. diction Safety Officer
ch:11 cr.ct with the cntherized ucer, in thosc labor:. tory the
reposted violations have occurred, and diccuco the ir.:pcrtance of
correcting the errors. This ncoting chill be docurented, cr.d the
Radiction S;fcty Comtttee cht11 be sent verifier. tion t'At tho
authorizcd ucer was inforned of the ropected violation.

d. If repasted violations continue to cccur, the Raiintion Safety
Cc.-ittee will revice the authoriced uccr's ctatus and reco=scnd
-to-the-Director-recedial actionc such as:

(1) renyinc future requects for authericatics.

(2) Directirc the Radit. tion Scfoty Officer to dicallow any
requests for purchase of radioactive storials by the cuthor-'

ized user in whose laboratories the violationc have occurred.

(3) Suspending the user's authorication, requirinc that all
work with radioactive mterials in the 1c.boratory ceace.

.
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(4) Tcroir.ating the user's authoriestion permanently. If thic..

step is taken, tho Radiation Safety Officar will bo directed to
renovo all radicactive caterir.lc frca the laboratory.

e. Roca.naend:. tion and r.ction tdon by the cc=nittee chall be
co=Lnicated in writing by the Chr-tr'n of the Radir. tion Safety
Cor:ittee to the authorized uscra, cr.:1 chall be subject to appeal
to the co-~4ttee by the authorized uncr. The coverity of the
co:r.ittee action will be concictont with the rica and hazards
acsociated with the ucace of rr.dioactivo catcrials in the violating
laboratories. Every effort shall be cado to minin4:e the ireenven-
1ence to authorized ucero while accuring evirm complinvno with
the Rulee of Eot It.b Ccaduct. ~

.
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Members of Radioisotope & Radiation Safety Committee

June 1, 1984

Name Position

F. J. Piehl Chairman, R&D Radioisotope & Radiation Safety
~Committee. Manager, Analytical Research & Services,

Standard Oil Company (Indiana), Naperville,
Illinois. F. J. Piehl received his Ph.D in
Organic Chemistry from the University of Chicago
in 1952. Since that time, he has held various
research and supervisory positions in the R&D
departments of Standard Oil Company (Indiana) and
Amoco Oil Company. Eight years on the Radioisotope
& Radiation Safety Committee.

R. M. Chaney Staff Research Engineer, Materials Research &
Services, Standard Oil Company (Indiana),
Naperville, Illinois. Extensive experience in
non-destructive testing. Presently training
consultant in Industrial Radiography. Three years
on the Radioisotope & Radiation Safety Committee.

M. Finn Senior Industrial Hygienist for the Amoco Research
Center. Certified in Comprehensive Practice by
the American Board of Industrial Hygiene. Doctor
of Philosophy in Public Health Sciences from the
University of Illinois at Chicago. Four years as
a Compliance Officer with the U. S. Department of
Labor, Occupational Safety & Health Administration.

R. T. Hawkins Research Physicist, Integrated Materials, Corporate
Research, Standard Oil Company (Indiana), Naperville,
Illinois. Received Ph.D in Physics in 1977,
Stanford University in laser spectroscopy. Seven
years experience in lasers. Three years on the
Radioisotope & Radiation Safety Committee.

G. S. Kovener Senior Research Physicist. Exploratory Research,
Amoco Chemicals Corporation, Naperville, Illinois.
Past training and experience in quantum chemistry,
FAR infrered, neutron diffraction, and RF plasma
processing. Member of Laser Safety Committee.
Four years on the Radioisotope & Radiation Safety
Committee.

,

D. Lewis Senior Research Chemist, Group Leader Integrated
Materials, Physical Technology Division, Corporate
Research, Standard Oil Company (Indiana), Naperville,
Illinois. Twelve years on the Radioisotope &
Radiation Safety Committee.

- . . - .---- - - --. - __ - - - --- - - - - - - _ - -
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Name Position

B. L. Meyers' Senior Research Associate, X-ray Diffraction and
Catalyst Characterization, Analytical Research &
Services, Standard Oil Company (Indiana),
Naperville, Illinois. Twelve years on the
Radioisotope & Radiation Safety Committee.

J. R. Plant Supervisor, Environmental Affairs & Safety, Amoco
Research Center, Naperville, Illinois. Two years
on the Radioisotope & Radiation Safety Committee.

R. L. Stoffer Senior Research Environmental Health Chemist.
Environmental Affairs & Safety, Standard Oil
Company (Indiana), Naperville, Illinois.
Radiological Safety Officer, Research Department,
Standard Oil Company (Indiana), 1956-1975;
substitute RSO, 1975 to present. Research in the
application of radioisotopes in petroleum and
-petrochemical research, 1956-1972. Twenty years
on the Radioisotope & Radiation Safety Committee.

E. Watson Research Supervisor, Instrument Services, Standard
Oil Company (Indiana), Naperville, Illinois.
Three years radiation experient., Radiation
Laboratory, University of Notre Dame. Six years
on the Radioisotope & Radiation Safety Committee.

MC

MC3:R&R
Pages 10-11

;
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Radiation Safety Officer

The Radiation Safety Officer, who reports to the Chairman of the RS',, has

the responsibility for the day-to-day operation of the Radiation Safety

Program, and has the authority to alter, modify, suspend or terminate any

use of radioactive materials or radiation producing equipment where there,is

an imminent hazard. The Radiation Safety Officer is also responsible for

review and maintenance of all records and documents necessary for compliance

with regulations and license conditions and makes recommendations regarding

policy and operations.

The Radiation Safety Officer is available on site to perform the duties and
'

-meet the responsibilities necessary to comply with regulations and license

conditions. When not on site the Radiation Safety Officer can be reached by

long distance page within 15 minutes, and can be on site within 45 minutes

during working hours, and I hour 15 minutes during nonworking hours.

Control No. 7^968
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TRAINING
i

A. Housekeeping and Security personnel will be given a minimum of one
hour of training in operations in restricted areas and appropriate
actions to be taken during normal operations and during emergencies.

,

B. Staff who use radioactive materials as part of their assigned

activity are given a minimum of six hours of training in the
following subjects:

l. Compliance with Federal, State and Center rules and regulations'

governing the uses of radioactive materials.

'2. The principles and practices of radiation safety.'

3. Radioactivity measurements, standardization, monitoring and
instrument techniques.

4. Mathematics and calculations basic to the use or measurement of
radioactivity.

5. Biological effects of radietion.

6. The safe handling af radioactive materials and Center
procedures.

i C. Prospective authorized users must receive the above training and
have a further week of on the job training in the handling of
radioactive materials similar in nature to the materials with which
they will be working. This will be obtained under the supervision
of a previously authorized user.

t

9

,

k

t



<.

.

MATERIAL CONTROL

Total individual possession limits for each isotope are controlled so that they do
not exceed possession limits. Each individual's inventory is controlled so that it
does not exceed his possession limit for each isotope. Transfer of radioactive
material within the Center and to persons outside the Center are performed by the
Radiation Safety Office. When a transfer is made outside the Center, a copy of the
recipient's license is required to verify that the person receiving the material is
authorized to do so.

Acquisition, inventory and disposal of material within the Center are controlled
using the following system:

1. The authorized user prepares a separation requisition for each individual
isotope shipment, i.e., one isotope per form.

2. The requestor calls the Radiation Safety Office for approval to submit the
purchase order.

3. The Radiation Safety Office checks that the requestor is an authorized user,
that he is authorized for the isotope requested and that the isotope activity
is within his possession limit.

4. The Radiation Safety Office gives the requestor radioactive inventory numbers
for approved purchases. The Radiation Safety Office initiates the
Radioactive Material Control Form (attached) and files it pending receipt of

the shipment.

5. Packages are delivered to the Radiation Safety Laboratory by the Shipping and
Receiving Department during normal working hours. Off-hour shipments are
received by the Security Department. Specific instructions will be given in

. writing to security personnel regarding the receipt of radioactive packages.

6. Upon receipt of the shipe.cnt, the Radiation Safety Office checks the package
for contamination, evaluates the accuracy of the documentation on the
shipment and matches the shipment with the Radioactive Material Control Form.

7. At this time, the Radiation Safety Office checks the authorized user's on
hand activity to determine whether or not the on hand activity plus the new
shipment will exceed his possession limit. If the total is in excess of the
individual's possession limit, the Radiation Safety Office retains possession
of the shipment giving the authorized user the opportunity to dispose of
enough on hand activity to bring him within his possession limit or to
demonstrate that proper disposal has taken place.

8. If the authorized user's possession limit is not exceeded by the new
shipment, the radioactive material is delivered to the appropriate laboratory
along with two copies of the Radioactive Material Control Form. One copy of
the form is to be retained in the authorized user's records. The second copy
is to be returned to the Radiation Safety Office when the material from that
shipment has been properly processed for disposal.

9. Upon receipt of the " disposal" copy of the Radioactive Material Control Form,
the Radiation Safety Office checks the form against the individual user's
record and reduces his on hand activity by the specified amount.

._. - - - - . _ - _ _ _ _ _ _ __ _ -_ -
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CONTROL NO
*
.

DATE
RADIATION SAFETY SERVICES, Inc.

| RADIOACTIVE MATERIAL CONTROL FORM
'

LICENSEE

AUTHORIZED USER

BUILDING LABORATORY

ISOTOPE ACTIVITY FORM

COMPANY _ P.O. No.

MATERIAL RECEIVED: DATE CONTAMINATION INSPECTION

D IONACTIVITY
DATE BA ANCE NOTESO D SPOSAL

(rnCi.)

.

.

t

Please return the pink copy of this form to Radiation Safety when less than 1% of the original activity
remains. This purchase will remain on your inventory record until the copy is returned. Keep the-
yellow copy for your records.

.

Date pink copy re' turned

control No. 76966
1
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INSTRUCTIONS FOR INSPECTING PACKAGES

.1. Don disposable gloves while processing the package. Radionuclide
solutions inadvertently stored upside down during shipment may have
leaked, resulting in radioactive contamination.

2. Wipe test the outside of the package for removable surface contamination.
Take appropriate steps for contamination control if necessary. If
contamination exceeds the following limits, contact the Radiation Safety
Officer or his delegate immediately.

Beta-gamma emitters,
natural or depleted
uranium, or natural

4 2thorium 2.2x10 dpm/100cm

Other alpha emitting
8nuclides 2.2x10 dpm/100cm

Wipe tests need not be done for gaseous sources or for packages not
requiring labeling (exempt quantities) or for packages containing
material distributed to individuals exempt from license.

3. Open package and check for possible breakage in seals or containers,
loss of liquid or change in color of absorbing materials.

4. Verify that the package contents are as described on the packing list.

5. Match the packing list with the proper Radioactive Material Control
Form, complete the form and return it to the inventory binder.

6. For sealed source receipts, if the source requires leak testing and a
current leak test certificate was not provided by the supplier, a leak
test must be performed before use.

7. If the material is not put to use, store the material as necessary,
e.g., in the hood, refrigerator or freezer.

8. Promptly report any discrepancies or irregularities to the Radiation
Safety Officer or his delegate.
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CONTROL OF AIRBORNE RADIOACTIVITY-

IN UNRESTRICTED AREAS

Volatile and gaseous radioactive materials are usually used in
hoods or glove boxes. Venting is to an unrestricted area.

Prior to venting, calculations can be performed to ensure that

the concentration of the effluent is within the regulatory

limits. A typical calculation is shown below.

For an experiment using a volatile form of I-131 in

a glove box vented to an unrestricted area where the

expected release is 1/10 of a uCi per day, we would

calculate the following air flow so as to meet the

requirements in Column 1, Table 2, Appendix "B",

Part 20. If the work is conducted 50 weeks of the

year, we have a release of 5 x 0.1 uCi x 50 = 25 uCi

of I-131. The volume of air necessary to dilute

this activity to minimum acceptable limits is 25 uCi

e 10-10 uCI per cc which equals 2.5 x 1011 cc or

8.829 x 106 cubic feet per year which is 16.8 cubic

feet per minute (24 hour operations).

.

.
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SURVEYS
.

Routine Surveys

Surveys will be performed on a regular schedule. Laboratories using
radioactive materials in unsealed form will be surveyed for surface
contamination and, if appropriate, external exposure rates. Laboratories
using sealed sources will be surveyed for external exposure rates when
appropriate.

In low background areas direct surface contamination surveys will be
performed using equipment capable of detecting the radionuclides being used.

Where surface contamination is found to exceed the limits in the table for
fixed contamination and in high background areas a surface wipe will be made
to determine if the activity is removable. Survey results are entered on

the survey report form.

Radionuclides not included in the tables will be placed in a group having a
comparable rating of toxicity.

Records of surveys are evaluated by the Radiation Safety Officer or his
delegate and retained in the Radiation Safety Office.

Survey frequencies are based on the system of classification found in the
recommendations of the International Commission of Radiology Protection,
Report of Committee V; Pergamon Press, New York, New York (1965).

; The attached Tables I and II are reproduced directly from ICRP Report V.
I Laboratories classified as low level will be surveyed quarterly, those
|'

| classified as medium level will be surveyed monthly and those classified as
,

high level will be surveyed weekly.
!

!

|

_ . . _ - - . _ _ _ . . , . , _ _ _ _ - . - - _ _ .



SURVEY REPORT
.

BUILDING: ROOM: DATE: BY:

Routine O spotCheck O special O Equipment O-

Survey Instrument Source of !cni:!n; Rad!stion

TYPE FORM ACTIVITY

.

Ventilation:

Comments:

SURVEY FINDINGS

AREA
.
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_
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Background

RECOMMENDATIONS:

.

Radiation Safety Services, Inc.
827 Simpson, Evanston, IL 60201 (312) 866 7744
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REPORT OF COhih!!TTEE V 7

according to relative radiotoxicity- Such a classification, based on one drawn up by the
International Atomic Energy Agency *, is given in Table I t.elowt.

TABtX I. CussIrICATION OF IsOTons Accomo!xo so Rz! AT!vt RADIOTOXICrTY
na UmT AcT!vtTY

Group It
Pb-210 Po.210 Ra-223 Ra-226 Ra-228 Ac-227 Th-227 Th-228 Th-230
Pa-231 U 230 U-232 U-233 U-234 Np-237 Pu 238 Pu-239 Pu 240

Pu-241 Pu-242 Am-241 Am-243 Cm-242 Cm-243 Cm-244 Cm-245 Cm-246
Cf-249 Cf250 Cf-252

Group 2

Na-22 Cl-36 Ca 45 Sc-46 hin-54 Co-56 Co-60 Sr-89 St-90
Y-91 Zr-95 Ru-106 Ag-110m Cd-ll' n In-ll4m Sb 124 Sb-125 Te-127m

Te-129m I-124 I-126 I-131 I-133 Cs-134 Cs-137 Ba-140 Ce-144

Eu-152 (13 y) Eu-154 Tb-160 Tm-170 Hf 181 Ta 182 Ir 192 TI-204.

Bi-207 Bi-210 At-211 Pb-212 Ra-224 Ac-228 Pa-230 Th-234 U-23G

Ek-249

Group 3:

Be-7 C-14 F-18 Na-24 Cl-38 Si-31 P-32 S-35 A-41

K 42 K-43 Ca-47 Sc-47 Sc-48 V-48 Cr-51 hin-52 Mn-56
Fe-52 Fe-55 Fe-59 Co-57 Co-58 Ni-63 Ni-65 Cu-64 Zn-65

Zn-69m Ga-72 As-73 As-74 As-76 As.77 Se-75 Br-82 Kr-85m

Kr-87 Rb-86 Sr-85 Sr-91 Y-90 Y 92 Y-93 Zr-97 Nb-93m

Nb-95 Mo-99 Tc 96 Tc-97r- Tc-97 Tc-99 Ru-97 Ru-103 Ru 105

Rh 105 Pd-103 Pd-109 Ag-105 Ag-ll! Cd-109 Cd-ll5 In-ll5m Sn-ll3

Sn-125 Sb-122 Te-125m Te-127 Te 129 Te-131m Te 132 I-130 I-132

I134 I-135 Xe-135 Cs-131 Cs-136 Ba-131 La 140 Ce-141 Cc-143

Pr-142 Pr-143 Nd-147 Nd-149 Pm-147 Pm-149 Sm-151 Sm-153 Eu-152

Eu-155 Gd-153 Gd-159 Dy-165 Dy-166 Ho-166 Er-169 Er-171 (9.2 hr)
Tm-171, Yb-175 Lu-177 W-181 W 185 W-187 Re-183 Re 186 Re-188

! Os 185 Os-191 Os-193 Ir-190 Ir 194 Pt 191 Pt193 Pt197 Au-196

Au-198 Au-199 Hg-197 Hg-197m Hg-203 TI-200 TI-201 TI-202 Pb-203'

Bi 206 Bi-212 Rn-220 Rn-222 Th-231 Pa 233 Np-239

Group 4

H3 O-15 A-37 Co-58m Ni-59 Zn-69 Ge-71 Kr-85 Sr-85m

Rb-87 Y-91m Zr-93 Nb-97 Tc 96m Tc-99m Rh-103m In-ll3m I 129
Xe-ISt ra Xe-133 Cs-134m Cs-135 Sm-147 Re-187 Os 191m Pt 193m Pt 197m
Th 232 Th Nat U-235 U-238 U-Nat.

* International Atomic Energy Agency (Vi .nna). Technical Reports Series No.15-A Basic Toxicity Classification
of Radionuclides (1963).

t An alternative classification has been suggested by K. Z. Aforgan, W. S. Snyder and M. R. Ford. Heahh PAysin,
10 (3), 151, 1964.

!The International Atomic Energy Agency refers to Groups I to 4 as " High Toxicity"," Mediurn Toxicity-
Upper Sub-Group A ", " Medium Toxicity-lewer Sub-Group B " and " Low Toxicity " respectively-

-

t

Control No. 7 6 9 6 ~6'
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8 REPORT OF COMMITTEE V

Ct.AssmCATION OF LABORATORIES
*

(46) For convenience in discussion, laboratories designed for handling low levels of radioactivity
are described as Type 1, for intermediate levels as Type 2, and for high levels as Type 3. The
amount of any given radionuclide that can be handled at one time will van y according to the type
oflaboratory available, and the type oflaboratory suitable for hay given amount of material will
vary with its toxicity. Table 2 gives a classification of types oflaboratories required for various
amounts of radionuclides in the groups defined in Table 1. It is unlikely that, at present, there will *

be the need for a Type 3 laboratory for clinical work in hospitals.

Tant.t 2. CtAss!FICAT!oN oF LAnoRAToRIEs FoR HANDUNo RADloNUCUDEs

Group of Type oflaboratory required for
Radionuclide levels of activity specified below

Type 1 Type 2 Type 3

1 < 10 Ci 10 Ci to I mci > 1 mci
2 < 1 mci I mci to 100 mci > 100 mci
3 < 100 mci 100 mci to 10 Ci > 10 Ci
4 < 10 Ci 10 Ci to 1000 Ci > 1000 Ci

Modifying factors (see text) Factors

Simple storage x 100
Very simple wet operations (e.g. preparation of aliquots

cf stock solutior.s) x 10
Nctraal chemical cperations (e.g. analysis, simple chemical

preparations)
' x 12

Complex wet operanos (e.g multiple operations, or
x 0. l *operations with corrplex glass apparatus)

simple dry operatic,ns (e.g. manipulation of powders) and
work with volatile radioactive compounds x 0.l*

'o Dry and dusty operations (e.g. grinding) x 0.0l *

| \-

(47) It is apparent that no exact definition of these requirements is given in Table 2. To attempt
to do so would give a misleading impression of precision, because many factors must be considered

I that do not appear in the table. Experienced people can work safely with equipment which mighte

be dangerous in the hands of beginners, and no weight has been given to difficulties of manipulation'

,

caused by the shielding and remote handling required by y-emitters.
(48) Numerical values can be assigned to certain additional factors, and this is done by applying

the " modifying factors " given beneath Table 2. If, for example, normal chemical operations are
to be carried out with up to 10 mci of a Group 2 radionuclide, a Type 2 laboratory would be
required. However,100 mci (i.e.10 mci x modifying factor 10) of such material could be used

* These factor = could be increased by one or more orders of magnitude if the operations are carried out in closed
boxes.

_ _ _ - _ _ _---- - - - -
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CONTAMINATION LIMITS

Maximum acceptable contamination limits are listed in the
table below. If these limits are exceeded cortective measures
will be taken.

Surf ace Contamination Limits ~ (uCi/m2)

Contaminant Alpha Beta Gamma

Category Fixed Removable Fixed Removable

Restricted Areas
,

floors 0.1 0.01 1 0.1
,

clothing 0.1 Bkg 1 0.1

protective enclosure * * * *
.

-

other surfaces 1 0.1 10 1

Unrestricted Areas 0.01 0.001 0.1 0.01

skin 0.01 Bkg 0.1 Bkg

9

,

*As low as reasonably achievable and controlled to prevent

spread of contamination into adjacent areas (e.g., glove

boxes, hoods, etc.). '

NOTE: 1 uCi/m2 - 10-2 uCi/100 cm2 = 22,200 dpm/100cm ,2
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EMERGENCY AND DECONTAMINATION PROCEDURES

A. General Guidelines

Even in a well planned and executed program the possibil- ~

ity exists that incidents will occur. Recognition of this
fact requires that suitable emergency procedures must be
prepared before hand and must be made known to all persons
potentially involved. Eacn user should give consideration
to the nature of possible accidents and be familiar with
the following procedures.

B. Missing Sources

When a source is suspected of or confirmed to be missing

1. Report the f acts .to the Radiation Safety Of ficer
immediately.

2. If the source was stolen, notify the local law
enforcement agency as soon as possible.

The Radiation Safety Officer will determine what further
action must be taken.

C. Sealed Source Dislodgements

If a sealed source such* as in a gauging deyice or beam
calibrator becomes dislodged from its shielding assembly
or becomes stuck in the "On," " Shutter Open' or " Source
Exposed" position,
,

1. Do not attempt to replace the source into its shield-
ing assembly or move the device from its location.

2. Immediately clear and secure the a'rea to prevent ac-
cidental exposure to the radiation field.

3. Establish a boundary around the device at 2mR/hr and
prevent personnel from entering the area.

4. Notify.the Radiation Safety Officer immediately.

Upon consideration of the incident scenario, the Radiation
Safety Officer will initiate and direct the appropriate
corrective actions.

.

Control No. 76969
. . _ _ _ _
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D. Minor Radioactive Material Spills

1. Notify all other persons in the room at once.

2. Clear the room of all persons except those needed to
deal with spill area.

3. Confine spill immediately. (Use Gloves!)

a) Liquid spills
Drop absorbent paper on spill

b) Dry spills (powders, flakes, etc.)
Dampen thoroughly, taking care not to spread
contamination (use water unless a chemical re-
action would release air contaminants, otherwise
use oil)

4. Decontaminate

5. Monitor all persons involved in spill and cleaning.
6. Do not resume work in area until a survey is made

showing the contamination has been removed or approval
of Radiation Safety Officer is obtained.

E. Major Radioactive Material Spills

In general, a spill or accident outside of a hood involv-
ing more than 100 microcuries should be required to use
this emergency procedure, whether the material spilled is
dry or wet form. It is obviously difficult to set a limit
which will be significant in all cases, and it is recom-
mended that, when in doubt, the person responsible for-the
spill
follow the recommended procedure for his own protection
and for the protection of others who may be concerned.

1. The room must be vacated immediately, equipment shut
off, a warning sign posted on the closed door, and the
individual should hold his breath while he is in the
room to avoid inhalation of any radioactive particles
which may possibly be in the air.

2. .The primary responsibility of the individual is the
safety of himself and other individuals; possible loss
of materials is an entirely secondary consideration.
Only such measures for the prevention of spread of the.
hazard should be undertaken (dropping absorbent cellu-
lose pads for liquids, righting of containers) as can
be carried out during the space of time in which the
breath can be held before leaving the room. There-
after entrance to the room shall be allowed only under
the supervision of the Radiation Safety Officer or his
designate and with suitable precautions.
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3. Any clothing suspected of having been contaminated shall be removed |

immediately, and returned to the room in which the accident occurred, or !
to a closed radioactive waste container (do not transport through the
building).

4. If any of the spilled material may have come in contact with the skin,
or any part of the individual's body, a thorough washing and flushing
should be done immediately and an emergency shower used, if necessary.

The amount of activity on the person before and after washing should be
determined if possible. The amount of material involved in the spill should
be ascertained so that this information may be given to the Radiation Safety
Officer.

5. As soon as the spill has occurred, assistance should be sought to notify
the Radiation Safety Officer:

a) Radiation Safety Officer, 866-7744 (24 hours).

b) The supervisor under whom the person is working.

c) Call the Safety Officer X5123.

d) A doctor or other medical assistance if necessary because of
physical injury - Medical Department X5680 or X5675.

F. Decontamination of Facilities

Decontamination of facilities and equipment will be performed under the
supervision of the Radiation Safety Officer or his representative.

Methods of decontamination are essentially the same as for cleaning of
any facility or equipment. Good detergents and water are usually
suitable for cleaning of most surfaces. More caustic or corrosive
solutions may be used for severely contaminated surfaces. More detailed
and specific agents and cleaning methods follow.

G. Decontamination of Personnel

When an individual is seriously injured as the result of a laboratory;

| accident, the first consideration should be to seek medical attention.
During working ~ hours report to the Medical Department. During off-hours
report to Security,

i
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Decontamination of the skin and clothing should be ef-*

fected immediately. The individual should remove contami- |n6 Led clothing at once. Thorough washing with soap and !
water is the best general method for decontamination of '

the hands and other parts of the body regardless of the
contaminant. Specific instructions for washing and addi- !

tional methods follow. Individuals who are cut by
glassware or injured by hypodermic needles should wash the
affected part under a strong stream of water immediately.
persons swallowing radioactive material should be treated
as for poisoning. Vomiting should be induced or material
should be removed by stomach pump. In all cases of
ingestion bio-assay samples will be required.

.

.

L
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PERSONNEL DECONTAMINATION . . .

.

Method * Surfaca Actton Terhnique Ad v.in t a r,e * D i s.iJ v.in t a ge . ,,

,

Soap and water Skin and hands Emul sifies and Wash 2-1 minutes headilv availar.le .Co, i . 4 6t...
dissolves contam- and monitor. Du and efies.v ve f.: ;e f .- -...

inate. not wash more most radia&tt:ce . k . ; r. . ;.n.r..-

than 3-4 times. contamination, inate washing of
other than af-
fccted part.s may

*

spread contami-
nation.

Soap and water Hair Same as above. Wash several
times. If con-
tamination is not
lowered to ac-
ceptable levels,
shave the head
and apply skin
decontamination
motheds.

Lava soap, soft Skin and hands Emul sifies , 'Jis- Lise light pres- Same as above. Continued washing
brush, and water solves, and sure with heavy will abrade the

. erodes. lather. Wash for skin.
2 minutes, 3
times. Rinse and
monitor. Use
care not to
scratch or erode
the skin. Apply
lanolin or hand

'

cream to prevent

() chapping,
o

@[ Tide or other Same as above. Same as above. Make into a paste. Slightly more ef- Will defat and

}{ detergent (plain) Use with addt- fective than abrade skin aad
'

'

o tional water with washing with soap. must be used vtth
a mild scrubbing care.I

al action. Use car'e
a - not to erode the,

43 skin.

m *Beb:.. with the first listed method and then proceed step by step to the more severe methodr.. as neerssaiy.

13b , (

l

s

.

_ _ _ _ _ _ _ _ _ _ ____W
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. PERSONNEL DECONTAMINATION--Centinued
- ,

.

Method * Surface Action Technique . Advantages Disadvantages

Mixture of 50% Skin and hands Emulsifies, dis- Make into a paste. Slightly more ef - Will defat and
Tide and 50% corn- solves, and Use with addi- fective than abrade skin and
meal erodes. tional water with washing with soap. must be used with

a mild scrubbing care.
action. Use care
not to erode the
skin.

5% water solution Same as above. Same as above. Use with water. Same as above. Same as above.
~

of a mixture of Rub for a minute
30% Tide, 65% Cal- and rinse.
gon, 5% Carbose-
(carboxymethyl
cellulose)
A preparation of Same as above. Same as above. Use with addi- Same as above. Same as above.
81 Carbose, 3% tional water.
Tide, 1% Versene, Rub for 1 minute
and 88% water and wipe off.

~

hemogenized into a Follow with lano-
cream. lin or hand cream.

Titanium dioxide Skin, hands, and Same as above. Work the paste Removes contami- If left on too
paste. Prepare extremities. Do into the affected nation lodged long will remove
paste by mixing not use near face area for 2 min- under scaly sur- skin.
precipitated tita- or other body utes. Rinse and face of skin.
nium dioxide (a openings, wash with soap Cood for heavy
very thick slurry, and warm water. surface contami-
never permitted to Monitor. nation of skin.
dry) with a small
amrunt of lanolin.
If not successful,

go on to next step. .

n

.

s

* *Begin with the first listed method and then proceed step by step to the more severe methods, as necessary.

.
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| . PERSONNEL DECONTAMINATION--Centiguid ,
- *

.

.

Mathod* Surfecs Acticn Techniqu2 , Advantagan Dis dv;nteg3s
.

Mix equal volumes Skin, hrnds, and Dissolves contami- Pour over wet Superior for skin Will remove a

of a saturated so- extremities. Do nant absorbed in hands, rubbing the contamination. layec-of skin tf

lution of potas- not use near face the epidermis, surface and using May be' used in in contact with-

stua permanganate or other body hand brush for not conjunction wit'h the skin for more

and 0.2 N sulfuric openings. more than 2 min- titanium oxide. than 2 minutes.

acid. (Saturated utes. Rinse with
water.solution of KMnO4

is 6.4 grams p'er

100 ml of H.O.)
Continue with next
step.

Apply a freshly Same as above. Removes the per- Apply in same man- Same as above. j

prepared 5% solu- manganate stain. ner as above. Ap-
tion of sodium ply for not more

acid sulfite. (So- than 2 minutes.
lution made by dis- The above proce-

solving 5 ga of dure may be re-

NaHS0 crystals in pested. Apply
3

,100 ml distilled lanolin or hand

water.) cream when com-
pleted.

Flushing Eyes, ears, nose, Physical removal Roll back the eye- If used immedi- When using for

and south by flushing. lid as far as pos- ately .ill remove nose and mouth,

alble, flush with contamination, contaminated in-
.

large amounts of May also be used dividual should

water. If iso- for ears, nose, be warned not to
,

tonic irrigants and throat. swallow the
are available, ob- rinses.

tain them without
delay. Apply to

| eye continually
and then flush
with large amounts
of water. .

-

.

M

*Begin with the first listed method ancl then proceed step by step to the more severe methods. .as necessary.

,

|.

;
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. PERSONNEL DEC0ffrAMINATION--Continued

Method * Surface Action Technique Advantages Disadvantages'

Flushing (Cont'd) (Isotonic irri-
gant [0.9% Nacl
sulution): 9
grams Nacl in
beaker, fill to
1000 cc with
wa t e r.) Can be
purchased from
drug suppliers,
etc.

Further decontami-
nation should be
done under medical
supe rvision.

Flushing Wounds Physical removal Wash would with Quick and effi- May spread contam- ,
by flushing, large amounts of cient if wound ination to other

water and spread not severe. areas of body if

edges to stimulate not done care-
bleeding, if not fully.

profuse. If pro-
fuse, stop bleed-
ing first, clean
edges of wound,

,

bandage, and if ,

an'y contamination
remains, it may be
removed by normal
cleaning methods,
as above.

. Sweating Skin of hands and Physical removal Place hand or foot Cleansing actinn If glove or booty

feet by sweating. in plastic glove is from inside is no't removed
,

,

or booty. Tape out. Hand does shortly after pro-

shut. Place near not dry out. fuse sweating

source of heat for starts and part

10-15 minutes or washed with soap
.

*Begin with the first listed method and then proceed step by step to the more severe methods, as necessary.
- .



- _ . _ __ _ _ - - _ - __. - . . _

PERSONNEL DECONTAMINATION--Crntinued . , ,.

Me thodo Surface Action Technique Adventegas Distdventagea
,

,

Sweating (Cont'd) until hand or foot and water immedi-
is sweating pro- ately, contami-
fusely. Remove nation may scep

glove and then into the pores.
wash using stand-
ard techniques.
Or gloves can be
worn for several
hours using only-
body heat.

.

AREA ANI) MATERIAL DECONTAMINATION
*

.

Method * Surface Action Technique Advantages Disadvantages
.

Vacuum cleaning Dry surfaces Removes contami- Use conventional Good on dry. porous All dust must be

nated dust by suc- vacuum technique surfaces. Avoids filtere1 out of

tion. with efficient water reactions, exhaust. Machine
filter. is contaminated.

~

Water All nonporous sur- Dissolves and For large surfaces All water equip- Drainage must be

faces (metal, erodes, llose with high- ment may be uti- controlled. Not

painted, plastic, pressure water at lized. Allows suitable for po-

.
- etc.). an optimum dis- operation to be rous materials.

c2 tance of 15 to 20 carried out from Oiled surfaces

$L
feet. Spray ver- a distance. Con- cannot be decon-

9L tical surfaces at tamination may be taminated. Not

25 an angle of inci- reduced by 50%. applicable on dry

1- dence of 30 to Water equipment contaminated sur-
40*; work from top may be used for faces (use vacu-

! ,7
to bottom to avoid solutions of other um) ; not appli-

'Q3 recontamination. decontaminating cable on porour
'CD

* *
Work upwind to agents. surfaces such as
avoid spray. wood, concrete.Ch

Ch *Begin wath the farst listed method and then proceed step by step to the mare severe methods, as necessary.
,

.

I
; .

.
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' AREA AND MATERIAL DECONTAMINATION--Continued *

Methnd* Surface Action Technique Advantages Disadvantages

Water.(Cont'd) Determine cleaning canvas, etc. Spray-
rate experimental- will be contami-
ly, if possible; nated.
otherwise, use a

- rate of 4 square
feet per minute.

All surfaces Dissolves and For small surfaces Extremely effec- Of little value i

erodes. Blot up liquid and tive if done imme- the decontamina-
handwipe with wa- distely after tion of large

ter and appropri- spill and on non- areas, longstand--

,
ate commercial de- porous surfaces. ing contaminants

tergent, and pc rous sur-
faces.

'

Steam Nonporous surfaces Dissolves and Work from top to Contamination may Steam subject to

(especially pain- erodes. bottom and from oe reduced approx- same limitations

ted or oiled sur- upwind. Clean sur- imately 90% on as wat er. Spray

f ace s) . face at a rate of painted surfaces. hazara makes the
- 4 square feet per wearing of water-

minute. The cleaa- proof outfits
ing efficiency of necessary.
steam will be
greatly increased
by using deter-
gents.

Detergents Nonporous surfaces Emulsifies enntam- Rub surface I min- Dissolves indus- May require per-

(metal, painted, inant and increas- ute with a rag trial film and sonal contact

glass, plastic, es wetting power moistened with de- other materials with surface. May

etc.). of water and tergent solution which hold contam- not ben efficient

cleaning efficien- then wipe with dry ination. Contam- on longstanding

cy of steam, rag; use clean ination may be re- contamination.-

surface of the rag duced by 90%.
- for each applica-

tion. Use a power

rotary brush with

* Began with the first listed method and then proceed step by step to the more severe methods, as necessary.

.
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AREA AND MATERIAL DECONTAMINATION--Continued ., ,
,

Me t hod * Surface Action Techniqua Advantages Distidvantages
.,

Detergents (Cont'd) pressure feed for
more efficient' ,

cleaning. Apply
solution from a
distance with a
pressure propor-
tioner. Do not al-
low solution to
drip onto other
surfaces. Hist ap-
plication is all
that is necessary.

,

Complexing agents Nonporous surfaces Forms soluble com- Complexing agent Holds contamina- Requires applica -

(especially un- plexes with con- solution should tion in solution. tion for 5 to 30

weathered sur- taminated materi- contain 3*4 (by Contaminatiun may minutes. Little

faces; i.e., no al. weight) of agent. be reduced by 75*4 penetrating power;

rust or calcareous Spray surface with in 4 minutes on of small value on

growth). solution. Keep unweathered sur- weathered sur-,

surface moist 30 faces. Easily faces.

minutes by spray- stored; carbonates
ing with solution and citrates are
periodically. nontoxic, noncor-
After 30 minutes, rosive.

flush material off
with water. Com-
plexing agents may
be used un verti-
cal and overhead
surfaces by add-
ing chemical foam

(sodium carbonate
or aluminum sul-
fate).

-
*

* Began with the first listed method and then proceed step by step to the more seve re tae t hod s , a s necessarv.

.

.

_



. . __

. . a-

AREA AND MATERIAL DECONTAMINATION--Crntitu:d *

. . -
: Method * Surface Action Technique Advantages Disadvantages!

Acid mixtures gal. water
(Cont'd)

| Caustics: Painted surfaces Softens paint Allow paint-remov- Minimum contact Personal hazard'

lye-(sodium (horizontal). (harsh method). er solution to re- with contaminated (will cause burns) .hydroxide) main on surface surfaces. Easily Reaction slow;q

; calcium until paint is stored. thus, Lt is not ef-
] hydroxide softened to the ficient on verti-
j potassium point where it may cal or overhead
j hydroxide be washed off with surfaces. Should
I water. Remove re- not be used on
|

.

maining' paint with aluminum or mag-
j long-handled nesium.

-

,

i scrapers. Typical
paint remover so-

; lution: 10 gal.
.

water, 4 lb t ye, 6
th boiler compound
0.7$ lb corn-
starch.

!

Trisodium phosphate Painted surfaces Softe.ns paint Apply hot 107. so- Contamination may Destructive effect
(vertical, over- (mild method) . lution by rubbing be reduced to tol- on paint. Should
head). and wiping pro- erance in one or not La used on

,

cedure (see Deter- two applications. aluminum or mag-
} gent). nesium.
i

i Abrasion Nonporous surfaces. Removes surface. Use conventional Contamination may Impracticable for
] procedures, such be reduced to as porous surfaces

as sanding, filing low a level as de- because of penetra-
q and chipping; keep sired. tion by maisture.

surface damp to a-
j void dust hazard.
:
t

j Sandblasting
,

Nonporus surfaces. Removes surfaces. Keep sand wet to Practical for Contamination
lessen spread of large surface spread over .srea.

coor.imi na r inn . areas. mu :t b.* rrrmv. I .,

i *Begin with the first listed method and then proceed :,tep by :.tep to the mose severe ucthod>, as necess. ors.
'

i

4

!
- .

w
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AREA AND MATERIAL DECONTAMINATION--C:ntinu d'
,,

Met h od* Surface Action Technique Advantages Disadvantages

Sandblasting Collect used abra- Contasainated dust(Cont'd) , sive or flush away is personnel-

with water. ha za rd .

Vacuum blasting Porous and non- Removes surface; Hold tool flush to Contaminated waste Contanination ofporous surfaces. traps and controls surface to prevent ready for disposal, equipiaent.
contaminated escape of contam- Safest abrasion
waste. ination. method.

*Begin with the first listed method and then proceed step by step to the more severe methods, as nece:.sary.

-
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BASIC RULES OF RADIONUCLIDE LAB CONDUCT,

For Laboratories Where Material in Unsealed Form Is Used

1. Plan in detail and make dummy runs before inaugurating
new procedures.

2. Neatness in the laboratory is of PRIME IMPORTANCE.
Contamination can be reduced and controlled effectively
by proper organization and work layout.

3. Work areas should be covered with absorbent paper and
kept free of materials not required for work at hand.
Equipment NOT in use should be decontaminated and stored
elsewhere.

4. Hands should be washed before eating or leaving the labo-
ratory area. Gloves should be worn when handling mate-
rial which may contaminate the hands.

5. NO eating, drinking or smoking in the radionuclide labor-
atory. NO food preparation. Radionuclides must NOT be
stored.in the same refrigerator with foodstuffs.

6. Use manual pipetting for radionuclides solutions. Pipet-
ting by mouth is NOT permitted.

7. Transporting significant quantities of radioactive
liquids shall be done in secondary containers containing
enough absorbent material to completely contain the
liquid if. spilled.

8. Keep radioactive work organized and separate--DO NOT
track contamination into non-radioactive areas.

9. Return radioactive materials to storage as soon as they
are no longer needed.

10. Significant radioactive waste should be immediately dis-
posed of in the radioactive waste containers.

11. Personnel should wear protective coat or apron which
should be changed if contaminated.

12. Give immediate attention to spills.

13. In Emergencies contact the:

Radiation Safety Of ficer "X5222"

If not immediately available, call X5555
and ask for an emergency page.

.
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SIGNS AND LABELS.

Radiation warning signs and labels will be provided for all

areas, rooms and storage containers as required by 10CFR20.203

and 10CFR20.204.

Control No. 76964
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RESTRICTED AREAS

Administrative control is used to prevent unauthorized entrance
into restricted areas. Restricted areas are areas where: (1)
there is a reasonable probability that any individual could re-,

ceive a dose to the whole body, blood forming organs, lens of
the eyes or gonads in excess of 0.5 rems in any year. (2) Where,
if an individual were' continuously present in an area, could
result in his receiving a dose in excess of 2mrems in any one
hour. (3) Where, if an individual were continuously present in,

the area, could result in his receiving a dose in excess of 100
mrems in any seven consecutive days. (4 ) Where the air born con-
centration averaged over a period not greater than one year ex-
ceeds the limit specified in Appendix "B", Table 2, Part 2 10CFR20.

Unauthorized entrance to restricted areas shall be controlled by
administrative control or by physically securing the area.

.
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Bioassays for Use of Unsealed Sources in Open Laboratories

The following bioassay schedules are based upon investigation levels for
each radionuclide, the probability of an incorporation of an investigation
level, the ease of detection and the type of procedures in which these
radionuclides are used. Similar principles will be applied to other
radionuclides. Additional bioassays will be performed when indicated by
findings of surface contamination or airborne contamination. A bioassay
will be performed immediately whenever it is suspected that there has been
an intake of an investigation level or larger quantity.

Radionuclide Use Level Frequency Method

H-3 10 mci < A < 100 mci Quarterly Urinalysis

100 mci < A Within 1 week Urinalysis
following use

I-123 A < ImCi -

I-125 & 1-131 1 mci < A < 100 mci Weekly Direct
thyroid count

s
-

100 mci < A Within 1 day
following each
use

jWhen bioassay results indicate that 25% of the maximum permissible burden
for the specific radionuclide is present in a critical organ, the working
situation will be evaluated with the objective of reducing intake of the
by-product material. Where a maximum permissible burden is found in a

critical organ, work will be suspended immediately and procedures will be
evaluated and modified where necessary to reduce intake of by-product
material to a level as low as practicable.

Control No. 76966
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TRANSPORTATION OF RADIOACTIVE
:

MATERIAL

Radioactive material carried in public areas or which are

offered to private, contract or common carriers will be pack-

aged, marked and labeled and shipping documents will be pre-

pared as required by applicable DOT regulations. All USNRC

and DOT regulations regarding the transportation of radio-

active material will be followed. When sources are being

carried by company personnel and are left unattended, the

security requirement in 10CFR20.207 will be satisfied by lock-

ing and removing the keys from the vehicle.

|
|

|
4

|
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LEAK TESTING OF SEALED SOURCES

Sources Requiring Leak Tests

Each sealed source containing radioactive material other than H-3 with a
half life greater than 30 days will be tested for leakage and/or contamina-
tion at intervals not to exceed 6 months with the following exceptions:

1. Sources designed to emit alpha particles will be leak tested at

intervals not to exceed 3 months.

2. Sources containing 100 pCi or less of beta or gamma emitting material

or 10 pCi or less of alpha emitting material will not be tested.

3. Sources containing only tritium or radioactive gases will not be

tested.

4. Sources in storage will not be tested.

5. Sources for which the NRC has approved a longer leak test interval

will be tested at the approved intervals when in use.

Control No. .7.6966
.. . . . -
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LEAK TEST SAMPLING INSTRUCTIONS
.

1. Wear your film badge and/or TLD finger ring.

2. Wear disposable laboratory gloves.
-

.

3. With a cotton tipped applicator or filter paper circle,
wipe the accessible external surfaces nearest to the-

source, its fixture, shield, etc., or wherever contamina-
..

tion is likely to accumulate.

Caution: The source should be left in its shielding while
collecting the sample. Avoid placing any part
of the body into a direct radiation beam. Use

tongs or forceps when possible to avoid
unnecassary exposure.

.

4. Place the sample in a test tube and label with the source
, identity.

5. Remove the gloves, place in a plastic bag and return with
leak test material.

.

6. Use your survey meter to survey the plastic bag containing
the gloves and the test tube containing the wipe. If any

contamination is detected with the survey meter, contact
RSO at X5222 or page X",555 immediat ly. If you detect no

contamination, dispose of the gloves as ordinary waste and

return the wipe to Radiation Safety Office for analysis.

.
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LEAK TESTS,

Instruraentation

The selection of radiation detection systems utilized in the

' analysis of leak test samples will include consideration of

the radiation emission characteristics of the source. Gen-

erally, gamma emitting radionuclides are analyzed with a

single or multichannel analyzer utilizing a NaI(TI) detector.

Beta or electron emitters generally are analyzed on a gas flow

planchette counter.

Detection Efficiency

Counting efficiencies are calculated using actual counting

data from standards traceable to NBS, EPA, etc., standards

(see instrument calibration).

.

E = CsTs-1 - C T -bb

Asf

where Cs = number of counts obtained from the standard

Ts = length of time standard counted

Tb = length of time background counted

As = disintegration rate of standard



._

. -

*

Cb = number of background count

f = number of emissions per disintegration

Radionuclide counting efficiencies are calculated as follows

and are used when the standard and potential contaminant are

the same radionuclide.

E = CsTs-1 - C T ~1bb

Q

where Q = Activity of standard

Minimum Detectable Activity (MDA)

Prior to the analysis of leak test samples the following cal-
culation is performed to determine the counting system's MDA.

The MDA must be 0.005 pCi or less (0.001 in the case of radon

emanation tests of brachytherapy sources) to be used for leak

test analysis.

Ld = k2 + 2kt 1+ h ) 1/2b
Tt Tt

where Ld = the detection limit of the systen. (in CPM)

k = the one sided confidence factor for the

specified confidence level (1.65 for 95%)

- _. __ _ _. _ ___ _ _ _ _ _ _. ____.-
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Ob = dl = standard deviation of the background count*

Tb

and Tt. = Time leak test sample counted

MDA =Ld
E,

:

Samples which do not exceed I3 should be reported as less than,

the MDA, specified in microcuries. Samples exceeding Ld con-,

| tain measurable activity which will be calculated as follows:

. C T -1 - C T -1'

At t t bb

i E

i '
where Ct = Count of the leak test sample

At = Activity in the leak test sample4

,

Radon Emanation Sample Analysis

When analysis of radon emanation samples are performed, cor-
.

rections must be included for the build-up of radon in the

sample collection medium and for decay prior to counting.

(C T -1 - C T ~1) eATdA A t t bbt

E(1 - e-ATc)
l

i . where A = the radon decay constant
i
,

i

| Te = length of time sample collected

:
i

Td = delay between collection and counting

-_. -. - - . - , _ - . - . - - - . , - . , - _ . - . - . . - , . . . - . . - . . , _ . - - . . - - . - - . - ..
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Example:

A single channel analyzer with a 2" x 2" NaI-(Tl) detector is

used to analyze a leak test sample from a cobalt-57 source.

A 0.101 pCi cobalt-57 reference standard is counted for one

minute yielding- 213,436 counts. The background i: 1022 counts

in five minutes.

(213436/1) - (1022/5) = 2.11 x 106 cpmE =

0.101pCi pCi
.

If the sample is counted for five minutes,

Ld _. (1.65) 2(1.65)(1022)l/2 1+5 1/2
-

5 5 1

Ld 30.3 cpm over background=

30.3 = 1.43 x 10-SpCi (95%)and MDA =.

2.11 x 106

The sample is counted for five minutes and 1325 counts ob-

tained (1325/5 = 265 cpm). Since the background is 204.4 cpm

(1022/5) and Ld = 234.7 cpm (30.3 cpm + 204.4) the count
.

exceeds the system's MDA. The sample activity is given by
.

At (265 cpm - 30.3 cpm) (2.11 x 106 cpm)-1=

pCi
.

= 1.11 x 10-4pCiAt

.



.

The conclusion is that the source is leaking but not beyond.

the limit of 5 x 10-3 ci.p

Sample Collection

Samples will be collected in accordance with the attached

instructions which include appropriate safety precautions.

Sample Disposal

Samples equaling-or exceeding Ld will be disposed of as radio-

active waste. Samples below Ld will be disposed of as

ordinary waste.

Record Keeping

Results of the analysis of leak test samples will include the

date, name of person performing the test and the results in

units of microcuries. Radon emanation test results will be

kept in units of microcuries of radon per 24 hours.

$
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d WASTE DISPOSAL

Radioactive waste is picked up routinely upon request by the
Radiation Safety Office. Each waste pick up must be accom-
panied by a copy of the attached waste card. This waste card
serves as the basis for the Center's disposal records
and must be filled out completely by the user prior to the
removal of waste from his laboratory. Dry radioactive waste
is collected in the containers described in the attached re-|

- print. Liquid radioactive waste is collected in five gallon'

polyethelene containers. Gaseous radioactive waste is dis-
posed of by the means of venting into hoods i.n a fashion so
that the concentration to the nearest occupiable areas do not
exceed those in 10CFR20, Appendix B, Table I, Column 1, and
Table V, Column 1.

z .

..

}
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Radiation Safety Services. Inc.
RADIOACTIVE WASTE CARD

AUTHORIZED USER DATE

DEFT. ROOM BLDG.

ISOTOPE ACTIVITY
.. ..

.. ..

.. ..

..

THIS CARD MUST ACCOMPANY EVERY DRUM OR JUG OF
WASTE OR EVERY FIVE TRAYS OF VIALS.

Disp. Inv. # Line #

.

9
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RECORD KEEPING

All records required as a condition of license or by the rules
and regulations of the United States Nuclear Regulatory Commission
are kept in a permanant file in the Radiation Safety Office.

.

%

a

t

.

t

1

i

L

|

|
|-

control No. 76966
U



, ,-

I
-

.

Pone NRC 313M SUPPLEMENT A U.L NUCLEAR REGULATORY COMMIS$10N.,

"''
TRAINING AND EXPERIENCE.

AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATICN SAFETY OPPICER 2. STATE OR TERRITORY IN
WHICH LIMNSED TO

Cindy Bloom PRACTIE MEDICINE

1 CERTIFICATION
"
-. -S. i-. ERMIME9l MONTH AND YEAR SfMBUtER

EDUCATION A DECREE e C

Colorado College BA in Physics June 1978
.

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYI". AND LENGTH OF TRAINING
-

~

LECTURE / SUPE RVISEC
FIE LO OF TRAINtNG LOCATION AND OATElSI OF TRAINING LABORATORY LABORATORY

A B COURSES E XPERIENCE

(Meural (Meurs)
C D

A Coloraco College 60 40
B Radiation Safety Services 40 4000e. RADIATION PHYSICS AND

INSTR UME NTATION C University of Texas 40 8
D Eberline 40 -

E Univesity et Lowell izu

Radiation Safety Services 100 8000
h. RADIATION PROTECTION

University of Texas 40 8
UM ve re:ity of Lowell 120

# Ec. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT Radiation Safety Services 40 500
Of RAQlOACTIVITY University of Texas 40 8

| vho ,.1 4 r, o r. n -

l Colorado College 20 -.

d. RADIATION B10 LOGY Radiation Safety Services 40 500
University of Texas 40 4
University of Lowell 120

e. RADIOPHARMACEUTICAL
,

CHEMISTRY

| E. EXPER|ENCE w|TH RADtATION. (Actun!ver of Radioisotnper or Equlwelent Emerience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED JURATION OF EXPERIENCE TYPE OF LSE

See See Radiation Safety 4 years Operational
Attached Attached Services, Inc. Health *
Sheet Sheet Evanston, IL Physics*
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Cindy B1:c.a Supplement

e

H-3 300 mci
I .

J' C-14 1 MCI

NA-22 2 mci

P-32 10 mci

S-35 5 mci

CA-45 2 mci

CR-51 5 mci

FE-55 .5 mci

Co-60 6500 C1

NI-63 64 mci

CA-67 12 mci

M0-99 2 Ci

TC-99M 100 mci

RU ,106 1 mci -

I-125 5 mC1

I-131 100 mci -

,,,

XE-133 10 mci

BA-133 .28 aci

CS-137 1320 mci

| YB-169 2 mci

TL-201 2 mci

TL-204 .05 mci

| BL-207 .075 mci
|

| RA-BE 10 mci
I

'

|- AM-241 .001 mci
*

|

|

|
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